Inhibition of microsomal lipid peroxidation and cytochrome P-450-catalyzed reactions by beta-lapachone and related naphthoquinones.
The lipophilic o-naphthoquinones beta-lapachone, 3,4-dihydro-2-methyl-2-ethyl-2H-naphtho[1,2b]pyran-5,6-dione (CG 8-935), 3,4-dihydro-2-methyl-2-phenyl-2H-naphtho[1,2b]pyran-5,6-dione (CG 9-442), and 3,4-dihydro-2,2-dimethyl-9-chloro-2H-naphtho[1,2b]pyran-5,6-dione (CG 10-248) (a) inhibited NADPH-dependent, iron-catalyzed microsomal lipid peroxidation; (b) prevented NADPH-dependent cytochrome P-450 destruction; (c) inhibited microsomal aniline 4-hydroxylase, aminopyrine N-demethylase and 7-ethoxycoumarin deethylase; (d) did not inhibit the ascorbate- and tert-butyl hydroperoxide-dependent lipid peroxidation and the cumenyl hydroperoxide-linked aniline 4-hydroxylase reaction; and (e) stimulated NADPH oxidation, superoxide anion radical generation and Fe(III)ADP reduction by NADPH-supplemented microsomes. In the presence of ascorbate, the same o-naphthoquinones stimulated oxygen uptake and semiquinone formation, as detected by ESR measurements. The p-naphthoquinones alpha-lapachone and menadione were relatively less effective than the o-naphthoquinones. These observations support the hypothesis that, in the micromolar concentration range, o-naphthoquinones inhibit microsomal lipid peroxidation and cytochrome P-450-catalyzed reactions, by diverting reducing equivalents from NADPH to dioxygen.